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PROBLEM TO BE SOLVED: To provide a manufacturing method of a high Mn steel-made 
non- magnetic welded wire gauze having high joining strength by using a hot-rolled steel wire 
as it is. 

SOLUTION: The high Mn steel having the compsn. contg. by wt., 0.10-1.5% C and 5-30% Mn 
is hot-rolled and coiled at >950°C and thereafter, this coil is corrected into a straight wire. 
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an electric resistance welding is executed to points of intersection. The characteristic of the 
welded wire gauze as the finish product is improved by cooling the coiled wire down to a 
temp, range of <300°C at >5°C/sec cooling rate after coiling the wire in a coil-state. In the 
case of containing further 3-6% Cr and 0.1-1.0% V in the above high Mn steel, the strength 
and the corrosion resistance are improved. 
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• * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture approach of the nonmagnetic welded wire mesh characterized by arranging 
the high Mn steel wire of the shape of a straight line which rolled out the high Mn steel containing 
C:0.10 - 1.5%, and Mn:5-30% between heat, rolled round to the coiled form at the temperature of 950 
degrees C or more, corrected in the shape of a straight line after that, and was subsequently corrected by 
weight % in the shape of a mesh, and welding those intersections by electric resistance. 
[Claim 2] After rolling out between heat the high Mn steel which contains C:0. 10 - 1.5%, and Mn:5- 
30% by weight % and rolling round to a coiled form at the temperature of 950 degrees C or more, it 
cools to the temperature of a temperature region 300 degrees C or less with the cooling rate of 5 degrees 
C/second or more. The manufacture approach of the nonmagnetic welded wire mesh characterized by 
arranging the high Mn steel wire of the shape of a straight line which corrected in the shape of a straight 
line after that, and was subsequently corrected in the shape of a mesh, and welding those intersections 
by electric resistance. 

[Claim 3] The manufacture approach of a nonmagnetic welded wire mesh given in either of claims 1 and 
2 which are those in which high Mn steel is weight % and contains Cr 3 to 6% further. 
[Claim 4] The manufacture approach of a nonmagnetic welded wire mesh given in either to claims 1-3 
which are those in which high Mn steel is weight % and contains V 0. 1 to 1.0% further. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s j! OWS t h e wor d which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of manufacturing the high Mn steel 
nonmagnetic welded wire mesh used for the concrete structures, such as a subgrade of a linear motor 
car, and a compass check apron of an airport, or reinforcement of those using the steel wire of a hot 
rolling as, in more detail about the manufacture approach of a nonmagnetic welded wire mesh. 
[0002] 

[Description of the Prior Art] In order that structural members, such as a subgrade of a linear motor car 
and a nuclear fusion reactor, may prevent magnetization, generation of heat, etc. all over a high 
magnetic field, and in order that the structural member of the compass check apron of an airport may 
enable the compass check of the aircraft, nonmagnetic steel material with low permeability is used. Also 
in such a nonmagnetic structural member, the high Mn steel generally called the so-called "Hadfield 
steel", such as austenitic stainless steel, such as SUS304 of JIS, and SCMnH2, has been used for the 
material of the welded wire mesh used as the object for the concrete structures, and an object for 
reinforcement. 

[0003] However, since austenitic stainless steel contained expensive nickel and expensive Cr so much, 
since the yield point was low, it had the problem that the dimension (path) of a material had to be 
enlarged, at an expensive price. In addition, it was what causes the further cost rise to enlarge a 
dimension. 

[0004] On the other hand, high Mn steel is high intensity, and shows nonmagnetic [ stable ], and is still 
cheaper compared with austenitic stainless steel. However, since there was a problem in respect of 
weldability, manual use of iron rods and union were performed, and construction had taken great cost. 
[0005] As the manufacture approach of a high Mn steel wire gauze, after carrying out bending of the 
high Mn steel wire to the shape of a wave at JP,60-40498,B, the manufacture approach of a crimp wire 
gauze of knitting between wavelike on a network is proposed. However, the bonding strength of the 
wire gauze manufactured by this approach does not bear use as the object for the concrete structures, and 
an obj ect for reinforcement low. 

[0006] On the other hand, the "nonmagnetic high manganese steel excellent in weldability and 
machinability" which contains nickel 0.3 to 3.0% of the weight is proposed by JP,57-40901,B. However, 
only by arranging the steel wire of a hot rolling as in the shape of a mesh, and welding those 
intersections by electric resistance, even if it uses as a material the high Mn steel proposed by said 
official report, even if the welding point could separate or it could join, bonding strength was low. This 
is for the oxide (henceforth a "scale") produced with hot rolling to degrade the junction nature at the 
time of electric resistance welding. 

[0007] That is, in the front face of the hot-rolled ferrous material, they are FeO, Fe 203, and Fe 304. 
Although an oxide generates, in the case of high Mn steel, in addition to these, high-melting Mn oxide 
generates at coincidence, and this degrades the junction nature at the time of electric resistance welding. 
Therefore, in order to give bonding strength sufficient by electric resistance welding, it is necessary to 
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carry out peeling of the hot-rolled high Mn steel wire, or to pickle it, and to remove high-melting Mn 
oxide also in a scale. However, in this case, a production process will become complicated and cost will 
also increase further. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the above-mentioned 
situation, and the technical problem is in offering the approach of manufacturing a high Mn steel 
nonmagnetic welded wire mesh with the high bonding strength used for the concrete structures, such as 
a subgrade of a linear motor car, and a compass check apron of an airport, or reinforcement of those by 
low cost using the steel wire of a hot rolling as. 
[0009] 

[Means for Solving the Problem] this invention person acquired the following knowledge, as a result of 
repeating examination variously, in order to solve the above-mentioned technical problem. 
[00 1 0] (b) In weight %, especially in the high Mn steel containing C : 0. 1 0 - 1 . 5%, and Mn: 5 -3 0%, the 
amount high-melting Mn oxide carries out [ an amount ] coincidence generation with FeO, Fe 203, and 
Fe 304 increases in an ingredient front face, and the junction nature by electric resistance welding 
deteriorates remarkably with hot rolling. 

[001 1] (b) If high Mn steel is rolled out between heat and it rolls round at the temperature of 950 degrees 
C or more, thickness of the scale generated on a hot rolling steel -materials front face can be set to 10 
micrometers or more. 

[0012] (c) Since the scale of the high Mn steel generated at the temperature of 950 degrees C or more 
does not have good adhesion with steel materials, it tends to exfoliate. It generates at the temperature of 
950 degrees C or more especially, and a scale 10 micrometers or more exfoliates very easily 
[ thickness ]. Therefore, if high Mn steel is hot-rolled, it rolls round to a coiled form above 950 degrees 
C and then it sets right in the shape of a straight line, since compressive force and tensile force work to 
the scale on the front face of a coil at the time of correction, a scale will break, and will exfoliate easily 
and its junction nature by electric resistance welding will improve. 

[0013] (d) If it cools to the temperature of a temperature region 300 degrees C or less with the cooling 
rate of 5 degrees C/second or more after hot-rolling and rolling round at the temperature of 950 degrees 
C or more, since carbide does not deposit in the grain boundary, high Mn steel shows very good 
reinforcement and toughness also with hot rolling. 

[0014] This invention based on the above-mentioned knowledge makes a summary the manufacture 
approach of the nonmagnetic welded wire mesh of following the (1) - (4). 

[0015] (1) The manufacture approach of the nonmagnetic welded wire mesh characterized by arranging 
the high Mn steel wire of the shape of a straight line which rolled out the high Mn steel containing 
C:0.10 - 1.5%, and Mn:5-30% between heat, rolled round to the coiled form at the temperature of 950 
degrees C or more, corrected in the shape of a straight line after that, and was subsequently corrected by 
weight % in the shape of a mesh, and welding those intersections by electric resistance. 
[0016] (2) Cool to the temperature of a temperature region 300 degrees C or less with the cooling rate of 
5 degrees C/second or more after rolling out between heat the high Mn steel which contains C:0. 10 - 
1.5%, and Mn:5-30% by weight % and rolling round to a coiled form at the temperature of 950 degrees 
C or more. The manufacture approach of the nonmagnetic welded wire mesh characterized by arranging 
the high Mn steel wire of the shape of a straight line which corrected in the shape of a straight line after 
that, and was subsequently corrected in the shape of a mesh, and welding those intersections by electric 
resistance. 

[0017] (3) The above (1) which is that in which high Mn steel is weight % and contains Cr 3 to 6% 
further, and the manufacture approach of a nonmagnetic welded wire mesh given in either of (2). 
[0018] (4) The manufacture approach of a nonmagnetic welded wire mesh given in either from the 
above (1) which is that in which high Mn steel is weight % and contains V 0. 1 to 1 .0% further to (3). 
[0019] Here, it says intersecting perpendicularly and arranging high Mn steel wire geometrically as 
specified that it arranges high Mn steel wire in the shape of a mesh to JIS G 355 1 . 
[0020] 
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[Embodiment of the Invention] Hereafter, each requirement for this invention is explained in detail. In 
addition, "% of a quantitative formula" means "% of the weight." 

[0021] (A) Chemical composition C:C of the high Mn steel which is applicable is an element effective 
in stabilizing the austenite texture of steel and considering as nonmagnetic. 

[0022] However, the effectiveness of a request of the content at less than 0. 10% is not acquired, but if it 
exceeds 1.5%, degradation of the workability at the time between heat of cold working will be caused. 
Therefore, the content of C in the high Mn steel concerning this invention was made into 0. 10 - 1.5%. 
[0023] Mn:Mn is an element required in order to maintain steel at a nonmagnetic condition. However, 
the nonmagnetic condition by which the content was stabilized at less than 5% is not acquired, but if it 
exceeds 30%, the cost at the time of steel manufacture will increase remarkably. Therefore, the content 
of Mn was made into 5 - 30%. 

[0024] In addition to the above-mentioned component, the high Mn steel which the approach of this 
invention makes an object may contain one or more sorts in Cr and V further. The operation 
effectiveness of these alloy elements and the desirable content are as follows. 

[0025] Since Cr:Cr has the effectiveness which raises the reinforcement of high Mn steel, and corrosion 
resistance, it is made to contain in order to secure the big reinforcement and the corrosion resistance to a 
case of the structure for a nuclear-fusion experiment which needs especially earthquake resistance, but at 
less than 3%, the effectiveness is not acquired, but on the other hand, if contained exceeding 6%, will 
cause the steep rise of cost and will worsen economical efficiency. Therefore, when Cr is included, it is 
good to consider as 3 - 6% of content. In addition, if it is in high Mn steel, Cr of about 0.2% of amount 
usually mixes as an impurity by max from a dissolution raw material. 

[0026] Since V: V has the effectiveness which raises reinforcement, it is made to contain in order to 
secure high intensity especially in the case of the reinforcement for transit ways of a linear motor car 
etc., but at less than 0.1%), the effectiveness is not acquired, but on the other hand, even if contained 
exceeding 1.0%, the improvement effectiveness in on the strength is saturated, and it becomes that cost 
increases. Therefore, when V is included, it is good to consider as 0. 1 - 1.0% of content. 
[0027] In addition, if only grant of the property required of the welded wire mesh which is a final 
product is possible for the high Mn steel which the approach of this invention makes an object, even if it 
contains other chemical entities, it does not interfere. 

[0028] Specifically, you may be the high Mn steel which contains nickel:0.1-10%, N:0.010 - 0.10%, 
Cu:0.1-3%, and Mo:0.1-3% further in addition to C, Mn, Cr, and V. Furthermore, impurities, such as P 
and S, may be included. 

[0029] (B) The scale on the front face of an ingredient (coil) can be made to exfoliate only by the force 
(compressive force and tensile force) depended for bending in case peeling of the coil is carried out 950 
degrees C or more, then before welding by electric resistance and manufacturing a welded wire mesh, or 
rolling-up temperature in rolling-up hot rolling with hot rolling is not pickled but ** also only corrects a 
coil in the shape of a straight line, and lengthening. This is because a scale cannot exfoliate easily even 
if the adhesion of an ingredient and a scale is too good and sets right in the shape of a straight line, but 
80%o or more of scale on the front face of a coil will come to have the thickness of 10 micrometers or 
more and will exfoliate easily at the time of the correction to the shape of a straight line, if it rolls round' 
at an elevated temperature 950 degrees C or more if the thickness of a scale is thin. 
[0030] If about 80% of the scale on the front face of a coil exfoliates at least, sufficient bonding strength 
will be obtained by electric resistance welding. 

[003 1] By the way, although a coil can be made to only exfoliate only by the force depended for bending 
when setting right in the shape of a straight line, and lengthening as the thickness generated at the 
elevated temperature described above the scale 10 micrometers or more, in order to raise the product 
yield, it is desirable to hold down the thickness of a scale to 20 micrometers or less. And since the 
thickness of a scale will become thick and will come to exceed 20 micrometers if rolling-up temperature 
exceeds 1 150 degrees C, as for the upper limit of the temperature rolled round to a coiled form with hot 
rolling, considering as about 1 150 degrees C is desirable. 

[0032] (C) What is necessary is for the correction to the shape of a straight line to be a temperature 
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region 500 degrees C or less, and just to perform it preferably in a temperature region 300 degrees C or 
less, in order to make the scale which rolled round at the temperature of 950 degrees C or more of 
correction to the shape of a straight line after rolling up, and was made to generate thickly exfoliate 
easily and to make it not make the good thin scale of adhesion with a coil generate at the time of 
correction. Although especially the minimum of this correction temperature does not need to limit, it 
should just make ordinary temperature extent minimum temperature from the field of maintenance of a 
facility. 

[0033] By using the spinner orthodontic appliance 3 in drawing 1 for the aforementioned correction, if it 
carries out twisting an ingredient, the rate of exfoliation of a scale can be made still higher. By the way, 
it is equipment which adds the twist by rotation to coincidence and is corrected in the shape of a straight 
line, carrying out the bending of the ingredient to the spinner orthodontic appliance 3, as shown in 
drawing 1 . 

[0034] In addition, if about at least 80% of the scale generated with hot rolling is made to exfoliate in 
the correction to the shape of an above straight line as already stated, sufficient bonding strength will be 
obtained by electric resistance welding. 

[0035] (D) If it cools to the temperature of a temperature region 300 degrees C or less with the cooling 
rate of 5 degrees C/second or more after rolling round to a coiled form at the temperature of 950 degrees 
C or more of cooling after rolling up, since carbide does not deposit in the grain boundary, the steel wire 
of the high Mn steel in which very good reinforcement and toughness are shown also with hot rolling 
will be obtained. Therefore, when having and carrying out good reinforcement and good toughness to 
the welded wire mesh which is a final product, it is good to perform cooling after rolling round to a 
coiled form on condition that the above. 

[0036] the temperature of a minimum which especially the lower limit of the temperature cooled with 
said cooling rate carried out does not need to limit, and is produced from the field of a cooling medium 
or cooling equipment — then, it is good. 

[0037] Hereafter, an example explains the approach of this invention in more detail. 
[0038] 

[Example] After ingoting the high Mn steel which has the chemical composition shown in Table 1 by 
the usual approach, slabbing was carried out to the billet. 

[0039] (Example 1) Said billet of the high Mn steel A shown in Table 1 was heated at 1200 degrees C, 
and by the usual approach, it rolled out to the wire rod with a diameter of 8mm, and rolled round to the 
coiled form at 1050-900 degrees C, and after that, with SUTERUMOA air-blast-quenching equipment, it 
cooled to about 150 degrees C, and cooled radiationally to ordinary temperature further with the cooling 
rate of 5 degrees C/second. 

[0040] In this way, as shown in drawing 1 , it let the coil 1 of the obtained high Mn steel A pass to the 
correction roller 2 and the spinner orthodontic appliance 3, it was corrected in the shape of a straight 
line, and the cut shear 4 cut it to the short length strand 5. In addition, arrow-head 3a in the spinner 
orthodontic appliance 3 in drawing 1 shows the force of bending. 

[0041] Subsequently, it compared with the surface scale situation of the coil 1 before correcting the 
surface scale situation of a strand 5 in the shape of a straight line by viewing. Consequently, when the 
rolling-up temperature of the rate by which descaling was carried out was 1050 degrees C, in the case of 
1000 degrees C, in the case of 950 degrees C, it was 60 - 70% about 80% about 85% 90% or more in the 
case of 900 degrees C. 

[0042] Then, using the strand 5 manufactured with the above-mentioned monograph affair, as shown in 
drawing 2 , striping 5b produced [ vertical-line 5a ] every one sheet of ten welded wire meshes (width- 
of-face [ of 1300mm ] x die length of 2800mm) about the monograph affair by five. In addition, electric- 
resistance-welding conditions were performed on the same conditions as the usual WFR welded wire 
mesh (JISG 3551). 

[0043] After producing a welded wire mesh, the part (exfoliation part of the welding point 6) from 
which the welding point 6 separates and which it has not joined visually was investigated. Consequently, 
in the case of 1050 or 1000-degree C rolling-up temperature, there was no exfoliation of the welding 
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point 6, and the welding point shear strength for which it asked according to JIS G 3551 was 160- 
220MPa and 150-200MPa, respectively. Furthermore, 0.2% proof stress was 410-430MPa and 450- 
480MPa, respectively, tensile strength was 800-820MPa and 840 - 860MPa, and elongation was 30 - 
3 5%, and 34 - 3 8%, respectively. 

[0044] On the other hand, when rolling-up temperature was 950 degrees C and 900 degrees C, 
exfoliation of the welding point 6 was accepted at a rate of one place / sheet, and a three place / sheet, 
respectively. Moreover, the welding point shear strength for which it asked according to JIS G 355 1 was 
130-150MPa and 80-100MPa, respectively. Furthermore, 0.2% proof stress was 500-510MPa and 540- 
550MPa, respectively, tensile strength was 860-870MPa and 880 - 890MPa, and elongation was 28 - 
30%, and 25 - 26%, respectively. 

[0045] That is, the nonmagnetic welded wire mesh manufactured by the approach of this invention has 
high bonding strength, and the mechanical property satisfies the value of standard of JIS G 3551. 
[0046] (Example 2) The dimension which heated said billet of the high Mn steel B shown in Table 1 at 
1200 degrees C, and was based on JIS G 3 1 12 by the usual approach rolled round the deformed bar of a 
mnemonic name D13 to the coiled form at 1050 degrees C, rolled out to the bar-in coil, and cooled 
radiationally to ordinary temperature further. 

[0047] In addition, a "bar-in coil" is what rolled round the steel bar to the coiled form with the winding 
machine like the wire rod for the purpose of the yield, improvement in processing efficiency, etc., and 
drawing or straight-line processing is performed continuously after this, and it considers as a steel bar. 
[0048] In the example 1, similarly, it let the bar-in coil of the high Mn steel B obtained as mentioned 
above pass to the correction roller 2 and the spinner orthodontic appliance 3, it was corrected in the 
shape of a straight line, and the cut shear 4 cut it to the short length strand 5 (refer to drawing 1 ). 
[0049] Then, using the above-mentioned strand 5, as shown in drawing 2 , striping 5b produced 
[ vertical-line 5a ] ten sheets of ten welded wire meshes (width-of-face [ of 1300mm ] x die length of 
2800mm) by five. 

[0050] In addition, electric-resistance-welding conditions were performed on the same conditions as the 
usual WFR welded wire mesh. 

[005 1] After producing a welded wire mesh, the exfoliation part of the welding point 6 was investigated 
visually. Consequently, there was no exfoliation of the welding point 6, and the welding point shear 
strength for which it asked according to JIS G 3 1 12 was 150-180MPa. Furthermore, 0.2% proof stress 
was 500-520MPa, tensile strength was 900 - 920MPa, and elongation was 40 - 42%. 
[0052] That is, the nonmagnetic welded wire mesh manufactured by the approach of this invention has 
high bonding strength, and the mechanical property satisfies the value of standard of JIS G 3551. 
[0053] (Example 3) The dimension which heated said billet of the high Mn steel C shown in Table 1 at 
1200 degrees C, and was based on JIS G 3 1 12 by the usual approach rolled round the deformed bar of a 
mnemonic name D12 to the coiled form at 1000 degrees C, it rolled out to the bar-in coil, air blast 
quenching was carried out with 50-degree-C cooling rate for /to 300 more degrees C, and it cooled 
radiationally after that. 

[0054] Subsequently, in the example 2, it let it pass to the correction roller 2 and the spinner orthodontic 
appliance 3, and set right in the shape of a straight line, and the cut shear 4 cut to the short length strand 
5 similarly (refer to drawing 1). 

[0055] Then, using the above-mentioned strand 5, as shown in drawing 2 , striping 5b produced 

[ vertical-line 5a ] ten sheets of ten welded wire meshes (width-of-face [ of 1300mm ] x die length of 

2800mm) by five. 

[0056] In addition, electric-resistance-welding conditions were performed on the same conditions as the 
usual WFR welded wire mesh. 

[0057] After producing a welded wire mesh, the exfoliation part of the welding point 6 was investigated 
visually. Consequently, there was no exfoliation of the welding point 6, and the welding point shear 
strength for which it asked according to JIS G 3 1 12 was 150-1 80MPa. Furthermore, 0.2% proof stress 
was 550-560MPa, tensile strength was 860 - 870MPa, and elongation was 38 - 40%. 
[0058] That is, the nonmagnetic welded wire mesh manufactured by the approach of this invention has 
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high bonding strength, and the mechanical property satisfies the value of standard of IIS G 3551. 

[0059] 

[Table 1] 
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[0060] 

[Effect of the Invention] Since a nonmagnetic welded wire mesh with high bonding strength can be 
manufactured by low cost using the high Mn steel wire of a hot rolling as according to the manufacture 
approach of the nonmagnetic welded wire mesh of this invention as explained above, the effectiveness 
on industry is very large. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 

3 .In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the correction approach of the high Mn steel coil in an example. 
[Drawing 2] It is drawing showing the welded wire mesh produced in the example. 
[Description of Notations] 
1: Coil, 

2: Correction roller, 

3: Spinner orthodontic appliance, 

3a: Force of bending, 

4: Cut shear, 

5: Strand, 

5a: Vertical line, 

5b: Striping, 

6: A welding point, 



[Translation done.] 
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